Characterization of kinase inhibitors using different phosphorylation states of colony stimulating factor-1 receptor tyrosine kinase.
It is known that some kinase inhibitors are sensitive to the phosphorylation state of the kinase, and therefore those compounds can discriminate between a phosphorylated and unphosphorylated protein. In this study, we prepared two colony stimulating factor-1 receptor (CSF-1R) tyrosine kinase proteins: one highly phosphorylated by autophosphorylation and the other dephosphorylated by phosphatase treatment. These kinases were subjected to an activity-based assay to investigate the effect of their phosphorylation state on the potency of several kinase inhibitors. Dasatinib, sorafenib, PD173074 and staurosporine showed similar inhibition against different phosphorylation states of CSF-1R, but pazopanib, sunitinib, GW2580 and imatinib showed more potent inhibition against dephosphorylated CSF-1R. Binding analysis of the inhibitors to the two different phosphorylation forms of CSF-1R, using surface plasmon resonance spectrometry, revealed that staurosporine bound to both forms with similar affinity, but sunitinib bound to the dephosphorylated form with higher affinity. Thus, these observations suggest that sunitinib binds preferentially to the inactive form, preventing the activation of CSF-1R. Screening against different activation states of kinases should be an important approach for prioritizing compounds and should facilitate inhibitor design.